Unsatisfactory blood pressure (BP) control so often described in treated hypertensive populations is also explained by insufficient physicians' awareness of experts' guidelines. We assessed awareness of current recommendations about hypertension management in a general practice setting, using the World Health Organization/International Society of Hypertension (WHO/ ISH) 1999 guidelines as reference. In a regionwide survey, a total of 5133 physicians (three-quarters of all active general practitioners in Lombardy, a region of north-western Italy) were contacted by letter and received a multiple choice 10-item questionnaire. Data on physicians' demographic characteristics, information on hypertension prevalence and their perception of BP control among their patients were also requested in an additional form. The number of answers in agreement with WHO/ISH guidelines was used as an awareness measure. This was considered adequate if correct answers to six out of 10 questions, including an appropriate definition of hypertension, were provided. Of the 1256 returned questionnaires (a 24.5% response rate), 1162 were suitable for analysis. The mean score of correct answers was 5.3 points and only 20.1% of the study population correctly answered at least six of the questions (including that on the definition of hypertension in the elderly). Guidelines awareness was negatively related to increase in physicians' age and duration of clinical practice and by the male gender. Finally, the physicians reported a high rate of achieved BP control, and those who were considered to have achieved highest rates (475%) of control in their patients had a lower rate of adequate knowledge than those who reported less-successful therapeutic results (18 vs 25%, Po0.01), suggesting that they ignored or disregarded the goal BP recommended by the guidelines. This large regional survey shows that a sufficient degree of guidelines awareness is present in a minority of primary-care physicians in the Italian region of Lombardy. Therefore, further efforts are required to intensify information strategies for improving professional education, training and practice organization aimed at achieving therapeutic goals. Physicians with longer duration of clinical practice represent a particularly relevant target group for these interventions.
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Introduction
Despite incontrovertible scientific evidence that lowering blood pressure (BP) is markedly effective in reducing cardiovascular disease events, as pointed out in all major guidelines on hypertension management, 1,2 arterial hypertension is known to be poorly diagnosed and treated in general practice. 3 Even in developed countries, the proportion of hypertensive patients with well-controlled BP is generally less than 30%. [4] [5] [6] Appropriate antihypertensive treatment is rarely implemented even in high-risk patients, in whom BP reductions can induce quite large life-saving effects. 7 The results of the EUROASPIRE survey, based on the follow-up of cardiac patients 6 or more months after acute hospital admission or interventional procedures, indicate that approximately half of the patients still had elevated BP. 8, 9 Even in patients receiving antihypertensive drugs, 50% had systolic BP4140 mmHg and 20% systolic BP4160 mmHg. Inadequate reduction in BP is probably the main reason why uncontrolled hypertensive patients have higher prevalence of target organ damage and greater incidence of coronary and cerebrovascular events than well-controlled hypertensive patients and normotensive subjects. 10, 11 This unsatisfactory BP control among treated hypertensive subjects has multiple causes, among which physicians' behaviour and patient's compliance have received particular attention. 12 However, physician's adherence to evidence-based medicine and to guidelines recommendations on effective BP control has never been fully investigated. Since treatment of hypertension is largely entrusted to general practitioners, we have planned a questionnaire-based regionwide survey in Lombardy on the awareness level primary-care physicians have of hypertension guidelines.
Methods

Survey design
This survey was carried out using a structured questionnaire of clinically oriented questions formulated on the basis of the 1999 World Health Organization/International Society of Hypertension, as standard reference. These international guidelines had been translated into Italian and widely distributed and actively supported by the Italian Society of Hypertension and the Italian Cardiac Society in the last few years. A 10-item questionnaire was developed focusing on diagnostic issues (four questions), pharmacological treatment (three questions), therapeutic strategies (two questions) and target BP (one question). The multiple-choice questions included one nonspecific answer in order to offer the physician the opportunity to answer in a nonlimited fashion (Table 1) . Information about age, gender, duration of clinical practice, familiarity with the major hypertension guidelines (WHO/ISH, Joint National Committee VI) and national guidelines, percentage of hypertensive patients in charge and the doctor's perception of the rate of BP control among subjects under treatment was asked in an additional sheet. All the questionnaire sheets were collected and analysed in a blinded fashion according to the current Italian legislation for protection of personal data. The protocol used in this mail-survey was described in the report of a previous pilot study limited to one province in Lombardy. 13 In all, 5133 questionnaires were mailed in the first week of May 2002. The cover letter stressed the importance of hypertension as primary risk factor for cardiovascular disease and of the central role of general practitioners in the management of hypertensive patients. After 2 weeks, a post-card was sent to all participating physicians. The post-card acknowledged the contribution of the physicians who had already returned their questionnaire and served as a reminder for those who had not yet replied. At variance from the method recommended by Dillman, 14 no further follow-up mailings were sent to nonresponders, because of the high cost of this type of procedure. No financial incentives were offered to respondents.
Study population
The survey sample consisted of all general practitioners (n ¼ 5133, 77% men), identified from the membership lists and computerized address data files provided by the official medical boards of seven of the 10 provinces of Lombardy. The three remaining provinces could not be included in the survey because physicians' membership lists were not available.
Analysis of data
A score of 1 point was attributed to each correct answer to the questionnaire. Data on average score, percentages of correct responses to each question and percentages of doctors correctly responding to a given number of questions are provided. In addition, guideline awareness was defined as adequate if an arbitrary cutoff of six out of 10 questions were answered correctly. This cutoff represents a correct response rate to the questions 460% and has also been used as index of adequate of awareness in a recent large mailing survey. 15 As a sound management of hypertension cannot be achieved without a precise diagnosis of arterial hypertension, a correct answer to the question on the definition of hypertension according to guidelines (first question) had to be included among the six correct answers. In addition, demographic and clinical data were also analysed, and the impact of physician's age, gender and duration of clinical practice on the answers was assessed by univariate analysis.
Data were expressed as means 7 s.d. or as percentages. Students' t-test was used with a 5% (Po0.05) level of significance. The w 2 test was used for bivariate comparisons between categorical variables. The independent association of physicians' age, duration of clinical practice and gender with guideline awareness was assessed using Fisher's exact test.
Results
Of the total sample of 5133 physicians, 75 could not be contacted because of lack of correct address, 22 were retired, and seven were deceased, leaving an effective sample size of 5029. A total of 1256 (24.5%) replies were received. Of the responding physicians, 59 indicated that they did not treat patients with arterial hypertension, and 66 did not fill all the items reported in the questionnaires and were excluded from further analysis. Thus, a total of 1162 answered questionnaires were entered into the analysis.
Characteristics of respondent physicians
Among the respondent physicians, 871 were men (75%) and 291 were women. Their mean age was Awareness of hypertension guidelines in primary care C Cuspidi et al 50 7 8 years (range 31-76) and the average duration of their medical practice 22 7 8 years (range 1-52). Table 2 also summarizes their responses about the number of patients cared for, the prevalence of hypertension and effective BP control in their practice, as well as the familiarity they thought to 
Hypertension guideline awareness
The mean score of correct answers was 5.3 points. The absolute number of guidelines conforming answers in the total study population is shown in Figure 1 . In total 10.5% of physicians answered correctly less than four questions and only 6% of them provided a high absolute score of correct answers (X eight out of 10 questions). Among the remaining 83.5% of physicians, 18.6% answered correctly four questions, 24.7% five questions, 26.7% six questions and 13.0% seven questions out of 10, respectively. Even if the relatively low score of 6 (at least six of 10 answers were correct, including answer to question 1) is taken as a threshold level of acceptable awareness, analysis of the replies to the questionnaire showed that only 20.1% of the participants had adequate knowledge of WHO/ISH guidelines. The rate of correct answering varied from 4 to 88% for the various questions ( Figure 2 ). The question concerning the normality of self-measured BP (no. 3) was the one most often answered incorrectly. In fact, only 51 physicians (4%) knew the BP cutoff value of 125/80 mmHg reported in the WHO/ISH guidelines, although 42% of physicians answered this question correctly according to the JNC guidelines (normal self-measured BP values p135/85). Therefore, if this answer is also considered right, the overall rate of adequate guidelines awareness would increase from 20.1 to 22.6%. Almost all physicians agreed that a low-dose aspirin should be preferentially prescribed in primary prevention only to well-controlled hypertensives with a high cardiovascular risk profile. Finally, only 315 physicians (27%) correctly answered question no. 1, concerning the definition of arterial hypertension in the elderly; one-third of respondents indicated thresholds as high as 150/90 and the remaining one-third as high as 165/95 mmHg. Physicians' age, duration of clinical practice and gender influenced the results significantly. A statistically significant negative relation was found between physician's age or duration of clinical practice and the score of guidelines conforming answers (Po0.001 for both). In addition, the mean age of respondents with adequate guidelines awareness was significantly lower than those with insufficient knowledge (47 7 6 vs 51 7 9 years, Po0.0001). A similar significant trend was observed for duration of clinical practice: in particular, the rate of correct answers was markedly lower in physicians with longer duration of clinical practice (425 years) than that seen in those with shorter practice duration (p25 years) (9 vs 24%, Po0.001). The prevalence of adequate awareness was also significantly greater in women than in men (25 vs 
Discussion
The findings of the present survey, confirming and extending the results of a preliminary survey limited to one province of Lombardy, 13 showed that only one-fifth of respondent physicians had adequate guidelines-conforming knowledge about diagnosis, treatment and follow-up of arterial hypertension, despite the fact that the WHO/ISH guidelines had been translated into Italian and widely distributed and endorsed by several scientific societies and health providers, including expert groups appointed by the general practitioners since the early 1999s. The survey was a large one, was directed to all primary-care physicians in seven provinces of Lombardy and finally included as many as 1162 who reported to have care of about 1 320 000 individuals, of whom about 30% were diagnosed as hypertensives. The high prevalence of hypertension reported is in agreement with data available from other recent studies in Italy and elsewhere in Europe and USA using the definition of high BP according to WHO/ISH guidelines or the JNC VI report. [16] [17] [18] A survey like ours has values and limitations. The information obtained appears to be highly relevant, as it documents that a large proportion of general practitioners has limited familiarity with three fundamental issues dealt with not only in the 1999 WHO/ISH report but also in other authoritative guidelines: the definition of hypertension in the elderly (question 1), the minimum diagnostic work-up (question 2) and the approach to newly diagnośed low-risk hypertensive patients (question 5). The low or limited rate of correct answers concerning a question such as the definition of the upper normality value of selfmeasured BP (question 4) is related to different normalcy thresholds reported in the major hypertension guidelines, as an additional 42% of physicians correctly reported the values indicated in the JNC VI report. Further insight into the doctors' approach to guidelines' was obtained by exploring the relation between scores of correct answers (or adequate guidelines awareness) and physicians' demographic data. Age and duration of clinical practice showed a statistically significant inverse correlation with guidelines knowledge: in particular, after 25 years of practice, the prevalence of adequate awareness of guidelines was extremely low, less than half (9.1%) of that observed in the overall study population. Although a full discussion of the factors underlying this finding is beyond the scope of this paper, a progressive information gap over the years, related to a failing interest in medical educational programmes or to overestimation of personal clinical experience, is likely to be one of the most important factors. A third relevant finding of our study is the surprisingly high prevalence of BP control (64%) overall reported by the respondent physicians. This obviously represents the doctors' perception rather than objective data derived from file examination, and reflects a clear example of over-rating self-skills. 19 This over-rating may also result from a rather low level of awareness of a correct definition of satisfactory BP control. This interpretation is strengthened by the statistically significant association between the highest rates of reported BP control and the lowest rates of adequate guidelines knowledge.
Some limitations of our study also deserve some comment. The response rate obtained in this survey (24.5%) was below the average of 50% calculated by Asch et al 20 in their meta-analysis on response rates to mail surveys published in medical journals. However, it was similar to that reported in other published surveys by Brodsky et al (20.1%), 21 Morganroth et al (25.2%) 22 and Ayanian et al (25.3%). 23 Although the relatively low response rate may have introduced significant bias, it is unlikely that nonrespondent physicians, probably not interested in a survey that elicited comments on common problems of every-day clinical practice, would have fared better than the respondent physicians. Furthermore, as pointed out by Asch et al, 20 it does not necessarily follow that there is any relation between response rate to a survey and bias in the results obtained. The relatively low response rate observed in our study probably depended on the simplified mailing design, structured in only two phases: a first questionnaire mailing, followed only by one reminder post-card. Higher response rates were documented in some previous 24, 25 but not in all studies 22, 23 based on more complex and expensive mailing design according to the method described by Dillman.
14 A further potential limitation is the lack of some information about the demographic characteristics of nonrespondent physicians. Such information would have been necessary in order to ascertain significant differences regarding age and duration of clinical practice between respondents and nonrespondents. Despite these limitations, our findings are in substantial agreement with three recent studies carried-out, respectively, in USA, 26 Germany 15 and Belgium. 7 In a mail survey aimed at 
Conclusion
Although hypertension is a highly prevalent risk factor and is one of the most common reasons for medical visits in industrialized countries, the results of the present survey, the first and largest one, carried out in Italy, indicate that, as reported in the USA and in other European countries, guideline recommendations have only a limited impact on primary-care physicians operating in Lombardy, one of the most economically developed and highly populated Italian regions. Furthermore, this study, extending and refining some preliminary data obtained in a previous pilot experience in a group of 280 general practitioners, 13 underscores two other relevant aspects: (1) adequate knowledge of guidelines decreases dramatically with increasing physician age and duration of practice; (2) the surprisingly high prevalence of BP control reported by many doctors, probably reflecting a diffuse overrating of their own skills, is inversely related with guidelines knowledge. In conclusion, our finding provides a new piece of information on the need for continued medical education, and suggests that intensive educational interventions should be intensively addressed to the subgroup of physicians with longer duration of practice.
